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© Single-acting valve for fluids. 

© The invention cfisctoses a unidrecttohal valve for 
fluids, particufarry suited to be installed on contain- 
ers. 

The valve includes a valve-body (2/12) substan- 
tially in the shape of a cyfidrical cap. preferably 
made of plastic matehal and provided with holes (15, 
45) on the bottom {16) and wim a flexible plastic disk 

5 a central Hole (10). 

The disk (6) is iocked in the interior of the vaJve- 

jgbody through a groove (8) otrtained; around the 

jSihternai pertrneter of the cap Itself, while the edge of 
the note (10) contrasts against the surface of the 

•central core of the vaive-body. 

£J When Ihe pressure outside the container (4.43) 
Is higher than the internal pressure, the edge of the 

°central hole (10) of the cfisk (6) or a crown around; 

(L. this hotei adheres to a o>rrespprding edge, or sur- 

Uifece belonging to the central core of the vafverbody, 
thus creating the seal, while if the internal pressure 
te higher than the external pressure, the middle of 



the <$sk (6) rises and forms an annular opening for 
the passage of the fluid towards the outside. 
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SWOL£^CTINGV 

The irrverrfion concerns a unkBredton^ valve 
parfctiiarly suited to favour the wittet of fluids from 
the interior of ermetic containers. 

tt Is Imdwn that ur^ 
intercepting organs which present theTpeciifeity erf 
permitting the now in a single direction. These 
varves find various appilcsticms fa waterworks and 
gas plants, as i wei as organs for the discharge of 
overpressure from the Interior cf tartks and contain- 
ers m genera. When the fnternai pressure eoq3ee?b i 
the sum of the external pressure: and of tfe efastlc 
valve reaction, the fluid of the contemner flows to the 
exterior and Into the atrnosphere unta the equiBb- 
rium of the pressures Is reset 

An application of this kind of valves can be 
found In the foodstuff Industry, for instance in the 
packaging of coffee. We know, m fact, that coffee 
is packaged in sifver paper containers which are 
vacuum sealed to ter^Jhen the conservation of the 
coffee mey contain. In the course of time, as long 
as the coffee remains in the sealed bag. ft devel- 
ops some gases which could break me sealed 
container, if they are riot expeflecL To avoid such 
an inconvenience, a uridlrecfional valve is applied 
to the container. This valve allows the outlet of the 
gases from the bag. but doesn't allow the air to 
enter the bag, because this «^ <an^ ;^e o^te- 
deration of the coffee <»rr^ned therein. 

A unidirectional valve bekmging to me known 
technique is appSed to a coffee r container and it 
permits the release of the overpressure contained 
m the interior into the atmosphere. 

Such a urttb^rectional valve comprises a valve- 
body, applied to ^ 

iar element is assembled. Said defbrmable valvular 
element Intercepts a plurality of sfits made on the 
vatve^body which put tte irilertor of toe contemner in 
communication with the externa! environment 

The most obvious iftcanveruence of this land of 
valve is that the seal is applied near the external 
part of me valvular element along an annular part 
providing contact between the vahwfer etement and 
the valve-body and sometoes the obtained seal is 
not so effective, because of me remartoable exten- 
sion of the coir^ elastic disk 
and the valve-body. 

Cortskisring that after a period the elastic vafc 
vular element loses most of its elasticity because 
of the aging process of the plastic material which It 
is made of, rt can be uraletstood how this valve 
only provides a decisively precarious seal which 
becomes, worse as time goes by. 

The purpose of the jtfesent invention, is to 
eliminate the above mentfoned &K»nvenienoe 
torough a tinidirecfionai valve for fk^ pan^te^ 



FOR FLUIDS. 



surfed to be instaHed on containers in general, so 
as to permit the outlet of toe fluids contamed 
therein,- wt^^ tte container 

largely exceeds the pressure of the eternal errw- 
s ronment; 

The above mentioned purpose, and others that 
will be better expWhed tereafter. are obtained 
mrbugh the reafeatton of a unkflrectional valve for 
fluids, especially suited to be applied to containers, 
70 which, exxxirtfhg to the cfeims. bomprises a body 
which has substantially the shape of a cylindrical 
cap! made: preferably of plastic matertel or rubber, 
applied to any container and provided with a bot- 
tom presenting some holes which put the Interior of 
25 the container into communksffbn wim the external 
errviremment arid comprising also a trim elastic and 
fiexibie cfisk, made preferably of plastic material or 
rubber, provided wtth a central hole and cooperat- 
ing ^ 
so oisk is fix^ 

mside the vatve^ody, said joint being obtained 
through the insertion of the perimetral edge of the 
disk Into an annular groove which is present on the 
Eternal lateral WaB of the vaive^jody. and in that 
ar mis dlsfc aeates the seal w^ 
through the elastic coritrast of ^ ^ 
of this disk, or of an annular area around this edge, 
against a conwponcfing edge or a cbirispondmg 
surface belonging to me central area o^^ 
so body. 

When the pressure outside the container is 
higher man the irrten^ the valvular ele- 

ment rises arid creates an annular section allowing 
the passage of the fluid from the interior to the 

as exterior, said section being near the edgje of the 
oerrlralhofeoftte 

Advantageously the irrvehtioh discloses a urh 
idirecttonal valve Insuring a highly reliable perfor- 
mance, because me small extension of the area 

40 correspond to me seal area, insure ah optimal 
performance of the valve. 

the described purposes and advantages win 
be better uho&sto^f^ the o^scripfem of 6 
drfferenf embptfimsnte 

4$ given by way of example only, but are hot meant to 
Brnft the scope of the inventlpn and which are 
represented in the tables of A?wmg, wherein: 

- Fig, 1 represents a jengjtrrwtse cross-sec- 
tion of an emborJment of the valve accorrjhg to 

so the irrvenfion m Hs cfesed posifioh: 

- Fig. 2 represents the same valve of Fig. t- 
in its open posffioh. 

- Fig. 3 represents a caoss-sectjon of a var- 
ied emborJment of the valve according to the in- 
vention; 
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- Fig. 4 represents to valve of B* 3 in its 

open position. 

-.1=$. 5 represents a cross^ecfion of ^^om 

©mbcjolrr^oftov^ ^^V. 

. Bg. 6 represents to valve of Rg. 5 in fis 

open position. . 

- Fig. 7 represents another etnbocHnem or 

the valve of Fig; 1. . 

- Rg. 8 represents to vafce of ng. 7 m ns 

open position. ....■■„^ ._.« 

- Ffc. 9 is a farther consbucfiw v»tefion cf 

fhe valve of F&l* ^ _ 

- Fjg. 10 represents the valve of Rg.9 &i to 

open position. 

. Fig. it repre s ent s the valve according to 
Ins invar*** In to embc dirnsnt w hich can be 
screwed onto the neck of aconlsiner^ 

With nsfcirence to to above raenfionsd Fftures 
It can be observed in Fig. * «** to valve accord- 
ing to to invention, imfcaaed wBh 1> has a . valve* 
body 2 pi to shape oracafr 
a flange 3 *Wch^ ^ 4 
rparfly rep resente d In Ihe cress^ecfionl Junc- 
being perlc«r«l, for inslance/by iiftrasoi«J 
fusion. 

The var^e-body 2, moreawr. pres^ Injthe 
case of Rg. 1. a central core 5, ^t^'4fss am^ 
cyfindrical, but «Hh a cortical base against v*Sch 
the edge c* to bote 10 of to dasSc disk 6 

contrasts. 

An annular projection 7 wBh a senfcireuter 
cross secfion dbtafaed <m fte frte md wafl of «e 
cap consfituSng fte valve*ooy 2, creates en a* 
radar undercut groove 8 inside which the pednietial 

The assembly of Ihe eSasfic disk 6 on me 
value-body 2 Is, therefore, performed by sBp»*« 
into the central hole 10 of fte «* 6 fte central 
core Sbdonglng to fte i^e*ody 2.and«p«lte 
external peiimetral edge 8 Wo me annular unoer- 



so 



SO 



te outline 11 adheres to ihe tapered ^06^ 
fta centre! bore ^ ^^^^^X 
atmosphimcpre^ 

of dtek fi; which Is Hgher wan the pressure w»wn 
me interior of container 13. 

mftesecond^*^^ 
and the Interior 13 of container dp not cpmrnu- 
ntoafewfth each after. . ... . L. 

Whenever, me pressure m ma Interior ot <xm- 
teinw 4 fe higher than the ^"^J^^^ 
wironment ttiftis wenwwsure <g, 
hate 15 onlhS bottom i6of 8^*^^ 
oujhas against fte widaslde surface 17 of disk 6 

* «**• J"** ** ft. 
In rods cbndffian. as can be seen m Rg. A me 
'edge of the central hole 10 of disk 6 and 
tapered siaface 12 of the central core 
vahe*6dy 2 are no longer ^ pon^^^ «» 
annular secfion 18 opens up and 
fluid flow ^ mm the Interior 13 of container 4 to the 
external wiwiorunent 14. 

the flow Horn fte interior l8.of ihe «mtam« 
town* ihe artertor 14 goes on AH anew ««d»pn 
of owrpressure of mi aiiemal "'^^^^^ 
reSafoh to fte internal wi*oiinienM? ^f^'!? 
Bsett. This re«taWsh«i on »e external surface i» 
of disk 6. a ioroe that brings again edge 11 In 
oontoct wflh fte seSWg tapered surface 12. 

Bfetoresangtonote^^^ 
the Interior 13 of artainer 4 c^n ;*»«us*^ 
phenol of decompo^ rf 

S ttere* » m j^££Z 

exffing ttebugh m annular serton ^ 

gas DJdduoed by ^ oecompps^on of the product 



thus the etasfc dl* 6 Is finriy «aiched to fte 
valwe-bbdy 2 through Us axtemal pe»im«tal edge 
8;whTte the intemal edae 11 of to «ntel hole 10 
etesficaBy conhasts eganstfte tapered part 12 of 
core 5 and it ceo verBcaBy mow wfm a relate 
motion In relation to said cenlral core, under fte 
mnja dF an overpressure forming i^in fte con- 
tasnsr. 

It can parttcuterty be observed, again in Fig. 1 , 
Sdi fte edge of fte central note 10 ot dSt 8 
presents a straigM oullne. whose edge 11 ad^ans 
to the conasporaftig topered surface 12 of the 
central bore 5 of vab»-body 2. 

Whfle in operafion, W fte preWBB toJBto mtor 
nor 13 of container 4 fe.tower.ftan i fte pressure of 
fte exlanal wivlrohnieBtt 14. &k : 6 acquires fte 
postal ^ represented in Rg. 1. that Is fte edge of 



m oiher cases In fte Interfor 13 of fte contaiwr 
4there can be e fluid, fl" 3 ^^ 
a shampoo er a &pid soap- fa ln^^ 
m oviroressure oan ^ be a «»«^P^£ 
to «m caused . for instenoe. by the tend when 
aqueeAig fte e»te*or of me etefic "n^ n ? r J < . 

feite xase dSk 6 will rise bf^^f,** 
internal oveo»essure^ 

m conteiner 4 on fte underside surface 17 of oat 

* * ftfe case mere wffl be an oofltow of fte 
confaoted prodhicfftrough ^^fhe anruto secfion 18^ 
m mte case too, flie flow cbhfimies through fte 
annufar secfion 18 as tang as fte octemat mechanl- 
so ca) pressure opera&ig on fte container 4 e>^^ 
Whenmis^ 
pressure awrted on fte surface 18 of dl* & 
bn^abacktolhese^ngposfflon. v 
^.e seafihg action can possibly be bicreased 
„ by creating » igtt depresston tn fte inteitorJS of 
cohtstair 4. whk* can be obtained by »^f^ 
machanicel sqpjeeztog adBon on ihe container 4 m 
fte orthogonal direction to retefipn to toe prevmus 
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direction. 

tt has been observed i that the sealing surface 
between the elastic risk 6 and the vatve^xxJy 2 Is 
reafized by the edge of the central hole 10 of disk 
6 which adheres because of an elastic pressure to 
the tapered surface 12 of the central core 5 of 
valve-body 2: 

Since the surfaces in contact present quite a 
limited extension, It Is easy Ip/undate 
seal is Insured even when, after a pertpd of tints, 
some aging phenomena may arise, which will 
cause a progressive Increase of its stiffness. . 

Moreover, since the edge of ^ elastic d^ 6 
rests against the tapered surface 12, this contact 
fervours the outlet of the fluid from the interior of 
the (xmiatoer to the exteilor. wh& It prevents the 
entry of fluid from me environment 14 into the 
interior 13. 

Another embodirnent of the invefrtion based on 
the same Idea of solution is represented in Fig. 3, 
wherein It can be observed that elastic disk 6 
creates the seal by contrast of the annular surface 
around the edge 11 against a surface 35, which is 
the upper flat surface of the cffindbfcal base 31 of 
the central core 33* 

It can be imo^rBtbod that when the internal 
overpressure causes the elastic disk 8 to rise, ft Is 
no longer supported by surface 35 and, therefore, 
the fluid comes out of me <xx«amer. 

tt wlB be pointed out that both in the embodi- 
ment of the invenuon of Rg. land in that of Fig. 3, 
the elastic rriembrane 6 has the groove 8 whose 
planar position Is lower than the surface on which 
the edge 11 of Its central hole 10 rests. Thus the 
membrane 6 is always etasticalty stressed^ so that 
the edge 3 or the area surrouncfirig this edge 
always presses on me surface against which it 
rests, thus insuring the seal 

Another eniborJment of the mvertfion is repre- 
sented in the Figs, 5 and 6. 

In Rg. 5 the elastic plsic 6; always anchored 
within groove 8, presents the edge of Its central 
hote> 10 resting oh a surface 21 which is part of the 
central core 20 belori#ng to the bottom of cap 2. 

to this case, too, has been observed, to the 
embcxitoient of Fig. 1 and Rg. 3, the surface 21 of 
the c»htral core 20 is at a higher level man the 
groove 8, so as to insure also the elastic tension of 
disk 6 resting on the surface 21. 

When the overpressure of me interior 13 of 
container 4 exceeds me external almpspherk? pres- 
sure, disk 6 rises, as can be observed In Fig. 6, 
and causes the overpressure in the interior of the 
container to escape thnough the holes or the sfits 
15 belonging to the bottom of cap 2. ft can be 
observed that in aii the embodiments of the inven- 
tion the eBts 15 can be varied m number and 
arrarjgeiherit eJthough it Is better to olstribute them 



symmetrically on the lower bottom 22 of the cap 2. 
Fig; 7 and Fig. 8 show another embodiment of the 
vafce_ofm surface of 

the vaive-body Is a ptane surface, as is shown m 

s Fig* 5. but m the case of the Figs. 7 and 8, the 
central area of the valve-body presents a support- 
ing plane 23 at a . lower level In relation to the 
groove 8 hotrjhg me external perimeter 8 of tiBsk 6. 
m this case the bottom of the valve-body 2, on, 

w which dsk 6 rests, is shaped so that risk 6 is 
made to bend ofcwnwards, so mat it insures the 
seal on surface 23 of the whole area around me 
central hole 10. 

Rg. 8 shpwe v^ 1 wrlh the disk 6 pushed 

is upwards because of the overpressure within the 
interior 13. 

Fig; 8 and Rg. 10 show another embodiment of 
me uhidirectipne^ central area 

36 of the vaive-fcooV^ is a partially spheric cap 

20 37 oh which me edge of hole 10 of disk 8 rests. 
Qrrjb^ 8 holding me perimeter of disk 6 is lower 
than base surface of cap 37 so that even when 
resting, the disk is elasticaily deformed and, there- 
fore, unoer tension. 

25 When me overpressure In the Interior of the 
container 4 exceeds the atmospheric external pres- 
sure, disk 6 rises and the gas escapes toough the 
hole 10, can be observed In Fig 10. 

A further embodiment of me valve of me inven- 

30 tion is represented m Rg. 11, where tt can be 
observed that valve 1, instead of presenting a 
flanged edge, Is appBed olrectfy to neck 41 of a 
container 43 by means of mread 42 obtained on 
valve-body 40. 

ss this embodiment concerns the case in whfch 
the uniolrectfonaJ valve of the invention is appSed 
to a container noting shampoo, for jristahce. or a 
fiquidsoap. 

in this case, when operating with the hand and 

40 pressing on me exterior of the contamer 6, an 
overpressure in relation to me e^ 
is created in me irrteribr 44 , so that disk 46 rises 
and me fluid contained in me intertor of the corn 
tainer 43, flows towards the exterior through the 

<s holes 45 which are on the bottom of vatoe-body 40. 
When the action of the external pressure stops, 
the elastic disk 8 resumes its sealing position, 
thereby stopping me flow. 

In cxder to guarantee the seal in the ctosed 

so rxtsl^ it wiS be sufficient to dimension the area of 
the surfaces of the elastic disk 6, so that tfie 
atrm>sprumc pressure operating oh the external 
surface increased by me stiffness of the matortaJ, 
exceeds me weight of the fluid held In container 

ss 43, which when ftowing through :the holes 45, acts 
on the internal surface 48 of dsk 48; 

Oh the basis of what has been described, it 
can be understood that the valve of me irrverrfion, 
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8) A urtfdhectJonal valve according to one of 




and presenting a plurality of holes or slits (i5;45) 
on the bottom (2) and suited to put Into commu- 
nication the interior (13) of a container with the 
external envbohmerrt 20 
- a thin elastic and flexible -M.^'l^^.^-'i^B)^ 
or plastic material cooperafing with the body (2.42) 
of the valve, and presenting at its center a circular 
hole (10). characterized In that the disk (6) Is at- 
tached to the valve-body (2,42) mrough the inser- as 
tfon of its pertmetral edge, Into an annular groove 
(8).which Is present on me rntornal latoral wail of 
the valve-body, and m that such a disk creates the 
seal wtth trie body of trie valve, by the elastic 
contrast of the edge (11) of Hs centra! hote, or of an so 
area around this edge, against a corresponding 
edge or surface (12£5;21.23.37) belonging to the 
central area of the body of the valve. 

2) A urtfdJrectional valve according to claim 1, 
characterized in mat the annular groove (8) of me s$ 
body of the valve is created by ah annular projec- 
tion (7) which te present on the internal lateral 
surface of the valve-body, 

3) A urddirectiorial valve accwtfing to claim 2, 
characterized In that the projection (7) which ere- «« 
ates the annular groove on the Irrternal lateraT sur- 
face, has a sernidrcuiar anoss-section. 

4) A urwolrectional valve according to claim 1, 
characterized In that the centiaj aiea of the body of 

the valve presents a cylindrical core (5) attached to 45 
me base by tapered area (12), against which the 
edge (11) of the hole of me <fisk etastjcaiiy con- 
trasts mus creating the seat 

5) A unidirectional valve according to claim 1, 
characterized by the feet that the central area of so 
the body of the valve presents a cyi^n^ core 

(33) wtth a flat surface (35), against which the edge 
(11) of the hole of the disk and me annular area 
adjoining ft, elasticalry contrasts thus creating the 
seal- 55 

6) A urtldrrectronal valve according to claim 1, 
characterized m that the central area of the body of 
me valve presents a centr^ 
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